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AN improved harrow has been patented by 
Mr. Even Anderson, of Humboldt, Neb. 
This invention consists of improved con- 
trivances for extending and contracting a 
V-shaped harrow, to widen and narrow it to 
suit different conditions and kinds of plants 
to be cultivated. The handles are crooked, 
and they are detachably connected to the 
bars by clips, enabling them to be taken 
out and shifted from side to side to range in 
proper relations to the attendant. whether 
the harrow be contracted or extended, and 
the clips are fitted to shift up and down on 
their pivot, and be fastened by the bolt to 
alter the pitch of the handles to suit the 
attendant. 
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PHILIPP REIS, INVENTOR OF THE 
TELEPHONE. 
By W. C. Barney. 


I po not pretend to write a review of this 
book, a perusal of which cannot fail to prove 
conclusively, to any unbiased mind, that 
Philipp Reis was the inventor of the telephone ; 
but I make a few remarks upon certain facts 
established by the contemporary documents, 
and by ‘‘ the contemporary witnesses ” cited 
by the author; and with due deference I 
offer a few comments upon the “ review * by 

our editorial critic, published in your 
journal of the 4th inst., with whom I dis- 
agree in toto. Your reviewer says: ‘ In 

lain words, almost the whole object of the 

ook is to prove that variations of resistance 
by surface contact between two substances, 
as applied to telephony, is really the inven- 
tion of Reis, and the author’s arguments to 
prove his case, although in our opinion 
utterly insufficient, are worthy of an eminent 
counsel,” and he reproaches the author for 
persistently, again and again, repeating that 
“electric mechanism, consisting of two or 
more parts in /oose or imperfect contact with 
each other, was an intentional characteristic 
of the Reis transmitter.” Your reviewer 
proceeds to say, “that the instrument was 
constructed with loose or imperfect contacts 
is undoubtedly true, but that such was Reis’s 
intention we submit there is no evidence of 
any reliability to prove.” 1 submit, can any 
more reliable evidence be required to prove 
that Reis’s intention was to construct an in- 
strument with loose or imperfect contacts, 
than the fact (admitted by your reviewer) 
that Reis’s ‘“‘inrstrument was constructed 
with loose or imperfect contacts ;” in fact, 
the construction of the instrument proves 
that Reis’s intention was to make the con- 
tacts of the most loose and imperfect kind— 
so loose and imperfect are they that their 
looseness and imperfectness makes the in- 
strument exceedingly sensible to the action 
of air waves produced by the human voice, 
so that the slightest whisper upon it will cause 
variations in the strength of the electric 
current. Isubmit, have not all the imitators 
of Reis endeavoured to make a ‘ current 
regulator” sensitive, so as to avoid the neces- 
sity of speaking in a loudtone? How, then, 
Reis’s instrument, in which words spoken in 
a whisper are reproduced with marvellous 
accuracy, is objected to, because when words 
are spoken in a loud ton2 the articulation is 
indistinct? Isubmit that the Reis instru- 
ment presents the most beautiful construc- 
tion of loose and imperfect contacts in a 
current regulator—a current regulator which 
will do what no other current regulator, of 
which I am cognizant, will do, and that is, 
will reproduce articulate speech in a louder 
tone than that of the words spoken to it; 
and to this current regulator only can the 
term microphone be justly applied. 

Your reviewer cites the ‘‘ very fact that 
Reis chose platinum for his contact-points is 
a proof that he wished to obtain uniformity 
and completeness in his makes and breaks, 
and to avoid anything like an imperfect con- 
tact.” I submit, can there not be imperfect 
contacts between two pieces of platinum? 
Cannot there be an imperfect contact between 
two pieces of the best metallic conductors ? 
Professor Hughes's beautiful invention of the 
microphone is constructed on the principle 
of loose and imperfect contacts, and did he 
not construct them of metal? Will your 


reviewer say that Professor Hughes did not ° 


intend to construct his microphone with 
loose and imperfect contacts, because he used 
metals (ay, metals of much greater conduc- 
tivity than platinum)? Your reviewer says: 
‘* That Reis’s instrument did transmit articu- 
late speech may be admitted, but that it did 
so as a result of the inventor’s endeavour to 

roduce an undulatory current and not an 
intermittent one we cannot admit,” and to 
sustain his assertion he quotes the following 
words of Reis himself: ‘ The needle repro- 


duces the tone which was imparted by th® 
interruption apparatus.” I submit, is not an 
undulatory current produced by rapid perfect 
makes and breaks? Is not this a daily 
occurrence with the Morse key, when rapidly 
operated? Are not the effects of rapid 
makes and breaks visible to the eye when 
the Bain system of chemically-prepared 
paper is used to receive the signals? Is it not 
well known that the recording chemically- 
prepared paper presents ar unbroken, con- 
tinuous line—broader and darker at inter- 
vals, with a narrower and fainter line con- 
necting the broader and darker marks’ Is 
this not the effect of an undulatory current, 
produced by perfect makes and breaks? It 
is then clearly evident that rapid makes and 
breaks will produce an undulatory current. 
I submit that it is impossible to make rapid 
makes and breaks without producing un- 
dulations in the current. Now, from the 
construction of Reis’s instrument is it not 
evident that, even if it made ‘‘ makes and 
breaks,” they web rapid that it must pro- 
duce undulations in the current? in fact, the 
rapidity with which the makes and breaks 
would be made by it cannot produce the 
effect of makes and breaks at the receiving 


end, which can be easily demonstrated by | 
using a Bain chemically-prepared paper re-. 


ceiver with a®Reis instrument. Ihave made 
such an experiment on a short line from my 
laboratory to another room, and I find that 
even when speaking in a very loud tone to 
the instrument, the line on the chemical 
paper presented a uniform breadth and 
depth of colour, thus demonstrating that 
although there were actual makes and breaks 
of the current by the transmitter, yet they 
were so rapid that the line on the chemi- 
cally-prepared paper gave very faint signs 
of the interruption of the current, showing a 
line darker and lighter alternately. 

Reis certainly speaks of the interruption 
of the current, and I will admit that his 
instrument will cause makes and breaks, or 
interruption of the current, but who will 
presume to say that Reis did not know that 
such rapid makes and breaks as his instru- 
ment will produce, when spoken to in aloud 
tone, will produce undulation in a current ? 
Does not Reis, in all his writings, speak of 
‘‘undulating curves,” and in his drawings 
represent various forms of undulating curves? 
Who is so bold as to assert as a fact that the 
instrument of Reis, as the microphone of 
Hughes, does not act through the delicacy of 
make and break ? 
Scottish case, on his examination, expressed 
himself as follows :— 

‘‘Speaking popularly, what do you con- 
sider the action of the microphone to be ?— 
I am unable to say what the action is, but 
what appears to me to be the action is the 
delicacy of the make and break action. It 
acts through the delicacy of make and break. 
We know that an interrupted current does 


produce a musical sound, and we know also” 


that the pitch of the note will depend on the 
frequency of the interrupting current. Now 
if we have a sufficiently delicate make and 
break, it seems to me quite possible, at least 
not impossible, that an expert might be able 
to transmit speech, seeing that articulate 
speech has an accentuated sound. 

** You are still of opinion that that is most 
robably the action of the microphone ?— 
es; of course Ido not commit myself to 

saying, without further experiment, that 
that is the exact theory. 

** Is that view confirmed or not by the fact 
that sparks are noticed upon the carbon 
pencils of the microphone when it is seen in 
operation in the dark ?—It is; I have seen 
sparks emitted from the microphone when it 
is being used as a transmitter, and that indi- 
cates that there is more or less of a make 
and break. 

‘‘And you think that when there is a suf- 
ficiently delicate apparatus for making and 
breaking the current, there is no reason to 
suppose that it may not transmit articulate 


Professor Blythe, in the-_ 


speech ?—Thsy were occasional sparks, and 
ave evidence of the break at the time [saw 
them.” 

Here, then, we have the opinion of Pro- 
fessor Blythe. Other scientific men may 
entertain a different opinion, but will any of 
them venture to assert that when there is a 
sufficiently delicate apparatus, such as Reis’s, 
for making and breaking the current, articu- 
late speech cannot be transmitted ? 

Your reviewer writes: ‘Great stress is 
laid upon the use of the word ‘tone,’ which 
Prof. Thompson points out is the German 
word ‘ ton,’ and is more nearly equivalent to 
the English word ‘sound, and includes 
articulate as well as musical tones. In other 
words, because articulate speech is included 
under the expression ‘tone,’ therefore articu- 
late speech as well as musical tones was 
certainly meant, an argument which fails to 
convince us.’ Thescepticism of the reviewer 
must be great indeed; in fact, incompre- 
hensible. Is it nota maxim that the greater 
includes the lesser? 

These facts are fully established by Pro- 
fessor Thompson by the production cf 
evidence which no unbiased person can re- 
fuse to accept :— 

1. Reis’s telephone was expressly in- 
tended to transmit articulate speech. 

As proof of this intention of Reis’s, Pro- 
fessor Thompson quotes from a prospectus 
issued by Reis in 1863, these words: ‘‘ Be- 
sides the human voice, according to my ex- 
perience, there can also be reproduced the 
tones of good organ pipes and those of a 
piano.” In this same prospectus occur the 
instructions for the use of the signal call, by 
which the listener can communicate his 
wishes to the speaker. These instructions 
run—one beat=sing; two beats=speech. 

2. Reis’s telephone, in the hands of Reis 
and his contemporaries, did transmit speech. 

In proof of this fact Professor Thompson 
cites Professor Quircke, of Heidelberg, who 
testifies that he heard and understood words 
spoken through a Reis telephone in 1864. 
Also Professor Bottger, editor of the Poly- 
technischer Journal, published in 1868, who 
wrote: “The experimenters could even 
communicate words to one another.” Also 
several others who give the same testimony, 
among them Mr. 8. M. Yeates, of Dublin, 
testifies ‘‘ that in 1865 the instrument was 
shown at the November meeting of the 
Dublin Philosophical Society, when singing 
and words were transmitted.” | 

3. Teis’s telephone will transmit speech. 

In proof of this fact Professor Dolbear, in . 
his paper on ‘ The Telephone,” read March, 
1882, before the Society of Telegraph En- 
gineers and of Electricians, we find: ‘‘ The 
speaker could testify that the instrument 
would talk, and would talk well.” ‘Reis 
did transmit and receive articulate speech 
with his instrument.” A great number of 
persons can testify to this fact ; and was not 
an actual trial of Reis’s telephone made 
openly in court, before Mr. Justice Fry, who 
said, in giving judgment on the case, “it is 

erfectly true that there is some evidence 
me that Reis’s instrument will speak” ? 

I forbear to add to this already perhaps 
too lengthy paper further extracts from 
Professor Thompson’s book, especially as 
those persons interested in this wonderful 
invention of Philipp Reis’s will read the 
book and judge for themselves. 

To Professor Thompson the scientific 
world owes a debt of gratitude for his inde- 
fatigable zeal and well-directed and success- 


) ful researches in establishing the fact that 


Philipp Reis was the inventor of the telephone 
and also the further fact that the claims set 
up by others to that invention are without 
foundation.—Llectrical Review, 


Extectkic LicHtTina 1n Panis. — The 
Municipal Council of Paris has voted a credit 
of £4,000 for the electric lighting of the 
principal rooms of the Hotel de Ville. The 
Edison system will be the one adopted. 
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THE NEW TAY BRIDGE. 


On the 28th of December next four years 
will have elapsed since the central portion of 
the Tay-bridge fell during a violent storm and 
a train was precipitated into the river and 
some 75 persons lost their lives. The exact 
number of persons who travelled by the 
train was never ascertained. Positive infor- 
mation was, however, obtained to the effect 
that 62 passengers were in the train on the 
memorable night, but only 46 bodies were 
recovered. Fortunately for the North 
British Railway Company no one holding 
high position lost his life, and,in consequence, 
the compensation claims were small and 
settled without much difficulty. During the 
brief time the bridge was available for traffic 
—it was opened in June, k878—it had been 
found of immense advantage. Many were 
of opinion that no new attempt would be 
made to bridge the Tay, at least at Dundee, 
where it is so wide, but the actions of the 
directors of the company showed that they 
were not overwhelmed by the terrible dis- 
aster of 1879. In the following session of 
Parliament application was made for an Act 
authorising the re-construction of the bridge. 
The company took the highest engineering 
advice they could get. ‘They consulted Mr. 
W.H. Barlow, civil engineer, London, and 
went before a Special Committee of the 
House of Commons with a scheme prepared 
by that distinguished engineer. The proposal 
received the sanction of Parliament, and in 
July, 1881, the company was at liberty to 
begin operations. Having secured Parlia- 
mentary approbation for a feasible scheme, 
the next important step was to obtain the 
services of a qualified contractor. Negoti- 
ations were opened with this view, and ulti- 
mately arrangements were completed be- 
tween the.company and Messrs. William 
Arrol and Co., contractors, Glasgow. That 
firm had successfully completed several 
gigantic undertakings. They built the new 
station at Carlisle, and erected for the Cale- 
donian Railway Company a great iron girder 
bridge over the Clyde. All the viaducts on 
the Glasgow, Hamilton, and Bothwell Rail- 
way, including the bridge which crosses the 
Clyde near Bothwell at a very high elevation, 
were completed by Messrs Arrol, and they 
have recently finished the iron viaduct over 
the South Esk at Montrose, the length of 
which is fully a quarter of a mile. 

The construction of the new Tay-bridge 
was begun in March last year. When it is 
remembered that the bridge across the Tay 
is probably the longest in the world over 
water, and that for a considerable distance 
operations have to be conducted at a point 
in the river that is navigable for vessels of 
considerable tonnage, some idea of the diffi- 
cult character of the work which will devolve 
on Messrs. Arrol may be imagined. The 
land brick viaduct on the north side of the 
river, used in connection with the previous 
bridge, is to be utilised as part of the new 
structure, but the new bridge will be 60ft. 
further up the river than the old one. From 
the north shore it will go off in a curve, the 
greater length of it in the river being in a 
straight line from the south shore. ‘The 
spans will be 85 in number, nearly corre- 
sponding to those ofthe former bridge, and 
the total length of the viaduct from the Fife 
shore to the junction with the brick arches 
referred to will be 10,545ft. 6in. or within a 
few feet of two miles. From the Fife shore 
a start is made at a point 60ft. west of the 

revious shore abutment. First, there are 
our brick arches of 450ft. span. As in the 
old bridge, the central spans will be 13 in 
number—namely, 11 spans of 245ft. and two 
of 227ft. 

On those spans the line, which will be 
double throughout, will run on the level of 
the bottom boom of the girders, as was the 
case formerly, and the girders will be of the 
bow-string type, havinga maximum depth of 
28ft. 9in., and a minimum depth of 20ft. 3in. 
The level of the under-member of four of 


those girders will be 77ft. above mean | 


high-water, being ilft. lower than in Sir 
Thomas Bouch’s work. To reach the point 
where the summit level is attained there will 
be, counting from the brick spans already 
referred to, one span of 118ft., ten spans of 
129ft., and 13 spans of 145ft. The new 
bridge will be founded on cylinders—those 
at the north end being of cast iron, and those 
in the centre of the river and at the south 
end of wrought iron. Those cylinders vary 
from 10ft. to 23ft. in diameter. There are 
two cylinders in each pier, and all will be 
filled up with cement and concrete. Onthe 
south side the bridge joins the main line of 
the North British Railway and the Newport 
branch. The junction with those two lines 
in the old bridge was made by a forked con- 
nexion above the water. When the scheme 
now in course of completion was before 
Parliament a protest was made against the 
perpetuation of the mode of connecting the 
lines which had been adopted in the first 
bridge. The Parliamentary Committee gave 
heed to the representations made, and the 
junction of the bridge and the lines mentioned 
will now be made above solid brick arches, 
and there will be no opening between the 
two lines of rail. 

As is nearly always the case with bridge 
work in the tidal rivers, difficulties with the 
river bed, neither anticipated nor prepared 
for in the plan of works, have been en- 
countered. More may yet be met with, but 
the very capable engineer in charge is of 
opinion that the builders now know the worst 
they have to face. A triumph over the un- 
certain weather, which so much delayed the 
building of the first bridge, has been gained 
by the huge pontoons on legs which are used 
for founding the piers. Those ‘‘ quadrupeds,” 
two of which are now at work, were quite an 
experiment on a stormy river like the Tay, 
but they have proved successful. A ‘‘ quad- 
ruped ” consists of alarge pontoon with aleg 
at each corner. The pontoon is floated into 
a position, and the legs are then allowed to 
slide down through the pontoon till they 
touch the ground. Instead of being afloat 
the pontoon is now fixed to the ground, and 
by hydraulic jacks is raised out of the water 
upon its legs, and becomes a stationary 

latform. From this platform the work of 
aying the piers is carried on—the cylin- 
ders being lowered in their places through 
two large square holes in the pontoon. After 
the cylinder has been put down, the mud or 
sand below it is excavated by means Of a 
mechanical digger. It consists of a large 
iron trough weighing two-and-a-half tons,the 
bottom opening outwards. The digger is 
allowed to drop swiftly into the sand, where 
it buries itself, and on being drawn up by the 
crane the bottom closes automatically, and 
in favourable conditions it lifts as much as 
two tons of sand. While this process is con- 
tinued the foundation on which the cylinder 


rests is lifted away. The cylinder then sinks | 


by its own weight. Guide bars ensure that 
it sinks perfectly vertically, and from the 
arraugements there is no possibility of its 
going off the plumb. As the cylinder sinks 
down rings of iron are added to the top. 
The efficiency of the standing platform is 
felt not only in defying the weather but in 
enabling the engineers to lay the piers in 
their exact places—a work which was almost 
impossible from a movable platform at the 
mercy of the wind and tide. The power of 
the digger in the work of excavating easily 
disposes of all obstacles but boulders and 
very hard clay, which have to be removed by 
ordinary processes. The foundations of the 
piers are being laid with the utmost care. 
Besides being much broader they are deeper 
than the foundations of the disused bridge. 
For some of the foundations already laid, 
there are from 24 feet to 30 feet of iron 
cylinder sunk in the river bed. A third 
‘‘quadruped” of larger dimensions than 
those in use is being built at Dundee, and a 


| fourth is in the course of construction at the 


contractor’s Glasgow works. No fewer than 
19 of the piers are now nearly finished, work 
going on at each side and in the centre of 
the river simultaneously and continuously 
day and night. More than 200 hands are 
employed. This may seem an insignificant 
number for so great a work; but it must be 
borne in mind that the contractors have the 
most recent machinery at their command, 
and, in consequence, are able to do with fewer 
hands, and at the same time to get along 
more expeditiously. Although nearly one- 
fourth of the whole of the piers have thus 
been laid, there are amateur engineers who 
think that progress hitherto has been un- 
commonly slow. The Act permitting the 
erection of the first bridge was passed in 
1870, yet it was not till June, 1878, that it 
was opened for traffic. Considering the short 
time the Messrs. Arrol have been on the 
work it must be admitted that they have 
shown great energy and skill. Already 
several girders for the north piers have been 
delivered, and are being fitted. When this 
has been done to some extent, a better oP: : 
portunity will be afforded of contrasting the 
new with the old bridge. Tae verdict is 
certain to be in favour of the new, for in all 
respects it presents features of substantialit 
which were not to be found in the old. 
While it is impossible as yet to say when 
the Messrs. Arrol will complete their con- 
tract, the travelling public will be glad to 
learn that so much as already been accom- 
plished. When all the pontoons have been 
brought into requisition, there should be 
very little delay with the foundations, which 
are really the most troublesome part of the 
work. At the half-yearly meeting of the 
North British Railway Company, at Edin- 
burgh, the other day, Sir James Falshaw, 
the chairman, stated that the contractors had 
imformed him that the bridge would be 
erected by the end of the summer of 1885. 


BAGASSE FURNACE.—This is a furnace re- 
cently patented in which green bagasse may 
be burned as a fuel in the manufacture of 
sugar and molasses in the localities where fuel 
is scarce and expensive. The invention con- 
sists of a chute or chutes contrived, in con- 
nection with the furnace, for feeding the fuel 
along where it is exposed to the heat of the 


furnace or the flue leading therefrom to the 


chimney a suitable distance, and for a length 
of time enabling the fuel to dry and heat, so 
that it will burn with good results when it 
finally discharges into the furnace. In evap- 
orating and other furnaces the inventor pro- 
poses to arrange the chute to enter the fur- 
nace from the back, where the fuel will have 
the benefit of the whole length of the run of 
the flame under the evaporating pans from 
the furnace to the chimney. This invention 
has been patented by Mr. John Hill. 


FOR Rtpina SappDLES—The im- 
provement consists in a toe guard and tilting 
arranged to ensure a certain and ready escape 
of the feet of the rider, in case of accident, 
so that should the rider be thrown from 
the horse he will not be dragged by the 
stirrup. ln this stirrup a thin strip of metal 
is connected with the top of the yoke at the 
back, and extends to the front of the hottom 
plate, where it is secured. The foot plate is 
pivoted to the rear of the bottom plate, and 
is capable of tilting with the foot, while the 
thin metal strip above mentioned prevents 
the toe from catching in the yoke. A novel 
spur is attached to this stirrup. It consists 
of a sliding rod carrying a rounded and per- 
forated button, behind which are the spurs, 
which cannot touch the horse uuless the 
button is pushed back by pressure of the 
stirrup against the sides of the horse. When 
pressure is exerted onthe bottom the spurs 
are protruded, and the horse is pricked more 
or less according to the amount of pressure 
applied. This invention has been patented 


by Mr. Philip Ganzhorn, of Washington, Il. 
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ON AN APPARATUS FOR RAPID 
ANALYSIS OF GASES. 
By A. A. Breneman, 8.B. 


THE apparatus here described is designed for 
rapid analysis of gaseous mixtures where 
only a moderate eo of accuracy is re- 
quired. It is possible nevertheless to secure 
very good results with it, if it be carefully 
handled, and if its known source of error be 
guarded against. As an example of the re- 
sults that may be obtained with it, two 
analyses of air may be quoted which yielded 
respectively 21°04 per cent and 21°15 
cent by volume of oxygen instead of 20°96 

er cent, which is probably a fair average 
or the most accurate analyses. The oxygen 
was absorbed by a solution of pyrogallic 
acid in caustic potash, in the proportion of 
2 grms. of the solid acid to 5 c.c. of a solu- 
tion of KHO (sticks) in twice its weight of 
water, and 10 c.c. of water w.re further 
added to the solution. The absorption of 
oxygen in each case occupied about twelve 
minutes. The excess of oxygen indicated is 
probably to be accounted for by the solution 
of nart of the gaseous mixture in the water 
used for rinsing, but the error belongs to 
all absorption-methods of analysis where the 
gas is measured over water. 


The apparatus and its use will be readily 
understood from the accompanying diagram. 
A is a bottle holding a litre or more. It is 
closed by a soft rubber stopper carrying 
two tubes, one of which communicates with 
a water air-pump, the other with the gas 
burette. After exhausting the bottle at the 
pump, the tube I is closed by the stopper ; 
FGH is already closed by a bit of stirring 
rod, plugging the rubber tube e at r, and 
serving also as a valve. It is opened by 
simply pinching up a portion of the rubber 
tube about it,thus forming a channel around 
the plug. The gas burette B is closed by a 
rubber stopper kK, carrying two tubes, one of 
which connects with A; the other carries a 
7“ at E and a pointed tube of glass at its 
end. 

The gas burette is filled with gas over the 


pneumatic trough c, the cork x being re-” 


moved. It is then transferred by means of 
the deep spoon L to the measuring cylinder, 
the volume of the gas is noted with the 
existing temperature, the burette is again 
brought to the trough, kK is inserted, and 
then by opening the valve F the level of 
water in the burette is brought to the inner 
surface of the cork k, the water passing into 
the exhaust bottle t. This bottle is used in 
the same way subsequently to receive all 
drainings and rinsing water from the 
burrette. 


The absorption liquids are introduced by 
bringing the point of the tube below e into 
the liquid and opening E; liquid rushes into 
the partially exhausted tube to replace the 
water previously withdrawn. 

The burette is shaken to distribute the 
liquid over its sides, and more of the liquid 
is introduced as the absorption proceeds. 
When absorption is complete the liquid is 
withdrawn as before, the tube is rinsed with 
successive small quantities of water, and the 
gas finally measured again over water in the 


cylinder om. 


per 


The obvious errors of the apparatus are 
the entrance of air about the cork kK, and 


separation of gases from the liquids used in 


the burette when the level of the liquid in 
the latter is reduced. A soft, well-fitting 
rubber stopper will remove the first objec- 
tion, and as an additional precaution the 
mouth of the burette is kept below the sur- 
face of the water whenever it is not neces- 
sary to manipulate the burette. In practice 
the entrance of external air through leakage 
is inappreciable during the time of the 
analysis. 

The second source of error is avoided by 
using such quantities of absorbing liquids 
that the diminution of pressure within the 
burette may be slight. During the time of 


eae exhaustion, that is, during the with- 
rawal of liquids, the current tends to carry 
minute bubbles that may separate down- 
wards and into the bottle, and with a good 
vacuum (20°25 inches of mercucy) in the 
latter, the time is too short to permit of any 
important volume of gas separating from the 
liquid.—Journ. Am. Chem. Soe. 


THE CENTRAL STATION 
DYNAMO MACHINE. 


Now that central stations for the lighting of 
districts are about to be erected in several 
parts of London, the subject of generators 
capable of giving powerful currents acquires 
a new interest, and at the same time the 
— of driving them presses for solution. 

itherto a large installation has been little 
more than an assemblage within one building 
of several small ones driven from one or two 
countershafts, and thus it has come that such 
plants have presented an appearance of com- 

lication, and have further, from the creak- 
ing and rustling of the belts, given the idea 
that an immense amount of wear and tear 
was going on. It is quite certainthat before 
large areas, employing many thousands of 
lights, can be supplied from one source, great 
alterations both in the sizes of the generators 


EDISON 


themselves, and in the means of tran Smission, 
will have to be made before practical success 
is attained. The earliest and most enthusi- 
astic advocate of district lighting was Mr. 
Edison, and although his anticipations have 
not been realised with the rapidity he pre- 
dicted, yet his system is spreading rapidly in 
the States, where the company engaged in 
carrying it out has obtained greater experi- 
ence of town lighting than any other firm in 
this country. Consequently their operations 
acquire additional interest to English elec- 
tricians who are about to engage in enter- 
prises of a magnitude far beyond their pre- 
vious experiences. The latest type of the 
Edison dynamo machine appears to be de- 
signed for feeding 1,200 incandescence lamps 
from a central station. The generator is 
driven directly from the engine without the 
use of belts or gearing, and consequently 
revolves at a moderate speed, about 350 re- 
volutions per minute, while there is no fear 
of a stoppage from the failure of the inter- 
mediate parts. The engineis of the Porter- 
Allen type, and indicates abont 200 horse- 
power; it is fitted with a Porter governor 
and an automatic expansion gear, and drives 
on to acrank-pin fitted between two balance 
discs. The dyuamo follows the ordinary 
horizontal Edison type, the armature being 
formed of copper bars upon a core built up 
of alternate discs of sheet iron and paper, 
and the field magnets, of which there are 
twelve, being placed in a shunt circuit. A 
small fan delivers a constant stream of air on 
the centre of the armature, where it divides 
and flows to each end, carrying away the 
heat generated by the current. Five brushes, 
each in a separate holder, press upon each 
side of the commutator, and deliver the cur- 
rent into the two mains, from whence it is 
distributed through the network of conduc- 
tors laid all over the district. The point of 
contact between the brushes and the com- 
mutators can be varied; as the whole system 
is carried on a pivot co-axial with the arm- 
ature. Mr. Edison’s system provides for the 
connexion of several such machines with one 
set of mains, and for their regulation accord- 
ing to the demands made upon them. 


Errgcts oF BRAIN DISTURBANCE ON THE 
Hanpwritinc.—Dr. Stone, at the British 
Association, read a paper on the above sub- 
ject. It was not surprising, he said, that 
affections of the cerebral hemispheres compe- 


> tent to interfere with the complex co-ordi- 


nation of speech should also show their in- 
fluence on the similar act of writing. Essen- 
tially both functions were acquirements 
which by practice had become automatic, 
and were put forth involuntarily. He said, 
therefore, that as the defect known as aphasia 
might occur in different parts of the circuit, 
so might graphic modifications. Three such 
cases he described, one of which occurred to 
himself personally. After sustained mental 
effort, he fell down in a partial state of in- 
sensibility. During three weeks delirium 
and delusions predominated over physical 
depression. These were broken, however, 
by lucid intervals. The leading feature of 
all his aberrations seemed to have been re- 
duplication. He doubted the number of 
sisters, his nurses, and his medical attendents. 
When he returned to himself and could trust 
his memory and senses he found two things 
—first, what he had been accustomed to call 
aphasia; secondly, that he could not write 
as he intended. The tendency to redupli- 
cation, which was obvious in his delusions, 
was as clear as need be in his writing, and 
the trick of including otiose letters in 
familiar words lasted for some time. It was 
probably the trace either of mental stammer- 
ing or of dialographia, depending upon want 
of synchronism between the two hemispheres 
of the brain. That such a condition of the 
ocular muscles occurred in drunkenness was 
well known. 
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THE AMERICAN PATENT OFFICE 
REPORT FOR 1883. 


The Commissioner of Patents has sub- 
mitted his report for the fiscal year ended 
June 30, 1883. It shows the following facts: 


Applications, 
32,845 
For registration of trade marks ............ 854 
For registration of labels 449 
35,734 


Trade marks 883 

22,686 

Patents withheld for non-payment of 
2,056 


Receipts and Expenses. 
Dollars. 
Receipts from all sources.............000+. 1,095,884 
Expenditures (not including printing) ...677,628 
518,255 
Increase in receipts over 1881 ............ 305,989 
Increase over 1852... 


The number of applications awaiting 
action on the part of the office on July 1 
was 4,699, an increase of 39 per cent over 
1882. The Commissioner says the business 
of the office is steadily and rapidly increasing 
ineach of the divisions of the office. The 
snecess of the patent system, the Commis- 
sioner says, is due largely to its liberality to 
inventors, and the security and protection it 
affords them. 
revenue to the Government should be ob- 
tained by charges made for vesting in the 
inventor the right and title for a limited 
time to the exclusive use of his invention. 
But not only have the fees received on appli- 
cations filed been sufficient to pay all the 
expenses of the office, but a large surplus— 
nearly 2,500,000—now stands to the credit 
of the office in the Treasury. Greater liber- 
ality might, perhaps, be extended to the in- 
ventor by reducing the fee to be paid before 
a patent can issue, and with beneficial results. 
Certainly a more equitable rate of fees could 
be adopted than is now provided by gradu- 
ating the fee to the character and nature of 
the invention. The fees now required in 
some cases are excessive, and in others ex- 
ceedingly small. In this way, rather than 
by an indiscriminate reduction in the fees 
now charged, as is urged by some, justice 
would be secured, and the office still be self- 
supporting. 

ommissioner Marble comments with 
some severity upon the action of Congress 
in refusing the additional clerical force re- 
quired, and in reducing the number of over- 
worked employes. He says: ‘‘ I have learned 
with great satisfaction that inventors and 
manufacturers throughout the country will 
soon take steps to impress upon those who 
have hitherto treated their rights with some 
indifference the importance of having a suf- 
ficient force in this bureau—as well as other 
appliances and accommodations—to fairly 
and promptly act upon their applications 
and determine their rights to the inventions 
claimed by them. It is believed by most of 
them that their votes are of quite as much 
importance and their support to the Govern- 
ment fully as necessary as pensioners and 
settlers upon the public lands, to whom not 
too great liberality has been shown. 

Attention is called to the fact that a large 
number of examiners and assistant examiners 
have resigned during the last year. The 
Commissioner assigns as the principal reason 
for the resignations the insufficiency of the 
salaries allowed, and says the office feels the 
loss of such experienced men more than any 


It was not intended that | 


other bureau. He adds: “ The same reasons, 
substantially, which require an increase in 
the force of the offices in order that the work 
may be promptly and efficiently done, exist 
for urging proper salaries ‘for securing the 
most efficient men for doing this class of 
work.” The report recommends that Con- 
gress confer upon the Commissioner author- 
ity to institute proceedings to determine the 
question of the public use or sale of an in- 
vention. The attention of Congress is again 
called to the necessity for amending the 
statutes relating to the issue of foreign 
patents, either by granting the patent for a 
definite term, where the invention has first 
been patented in a foreign country or coun- 
tries without any conditions subsequent, or 
by granting it for the full term of seventeen 


years from the date of the earliest foreign 


patent. 


IMPROVED PHOTO-ENGRAVING 
PROCESS BY CAPT. BINY. 
1. Take some highly polished zinc, thick- 


ness No. 8 or No. 10; choose the smoothest 


sheets, free from streaks and defects. 

2. Clean the plate in the water containing 
three per cent of hydrochloric acid, and get 
rid of all bubbles of hydrogen. 

3. Render it hygroscopic in the bath of 
iodine, gallic acid, and phosphoric acid, in- 
dicated in a previous description of the 
process of photo-engraving in outline. 

4. Next wash the zinc in running water, 
and dry carefully between blotting paper. 

5. When quite dry, coat it with coal tar 
pitch, eight per cent dissolved in pure ben- 
zine ; as soon as spread, it may be heated in 
the dark up to the temperature of 50° C., and 
allowed to dry until, upon cooling, it is no 
longer sticky. 

6. Expose behind a positive plate having 
soft half tints. 

7. Control the exposure with the help of 


slips coated with coal tar; it is more rapid’ 


than bitumen. 

8. Develop as before with turpentine and 
benzine, and finish the process in petroleum 
and one-tenth its quantity of spirits of tur- 
pentine. This new bath by forming a light 
homogeneous varnish gives a chemical grain 
well suited to the half tints of the tar. Next 
cause the plate to rotate so that the mixture 
of the petroleum and turpentine may be 
uniform in texture and almost entirely 
evaporated. Heat the plate again up to 50° 
or 60° C., and allow it to cool. — - 

9. To engrave the image thus obtained on 
the zinc with allits half tints, make use of 
the following bath :— 

Water saturated with sulphate of 


copp 
sulphuric or hydrochloric acid...... 


Bubbles of hydrogen will be disengaged 
from all the little points constituting the 
chemical grain of the plate, and at the same 
time particles of copper will be deposited in 
their place, forming a positive image, which 
must not be touched while in the bath. As 
soon as the image is well formed in copper, 
it can be removed and placed in water, fre- 
quently changed. It may next be wiped be- 
tween blotting paper, and dried in the open 
air. 

** 10. Remove the insoluble coal tar and non- 
adherent copper with a brush soaked in ben- 
zine. Rinse with clean benzine, and wipe 
well with a soft cloth so as not to scratch it. 

11. To ink the plate, coat it with varnish 
or oil and fatty ink, so as to fill up the grain 
of the picture—heating it if necessary. 

12. Rub the plate with a damp flannel to 
remove superfluous ink, and print off in a 
press for line engraving if the lines are deep, 
or in a lithographic press if but slightly in- 
dented. The depth of the lines in the plate 
depends on the thickness of the coal tar film. 
This process is most ingenious, and the 
various operations it admits of are more easy 


\ to execute than describe. 


THE EFFECT OF OIL IN CALMING 
WAVES IN A STORM. 


Mr. E. P. Culverwell, at the British Asso- 
ciation, read a paper on the above subject : 
He said when the surface of the sea had 
become smooth after a storm it was very 
common for long rollers to break on a sand- 
bar. If there were no wind and the sea was 
glassy these would not break until quite 
close to the shore shore, even though the 
ordinary theory pointed to the breaking 
earlier, unless there was a force directed op- 
posite to that of their motion. When exerted 
on the waves such a force might be supplied 
by the wind: but if it rose in any direction 
the waves broke much sooner. This result 
was, therefore, due to some secondary effect 
produced by the wind pressure, and not di- 
rectly by the pressure itself, and it was to 
the ripples produced on the surface, which 
disturbed the wave motion, that the speedy 
breaking was to be attributed. It was, 
however, a direct result of the theory that 
the ripples depended on surface tension for 
their propagation, and could not exist in 
large amount on the oiled surface. It was 
also evident that the hold of the wind on 
the was greatly decreased by the abseuce of 
ripples, and thus the oil acted both to pre- 
vent the wind having much effect on the 
surface, and also to modify the motion of 
the water in the wave. 


PAPER Gas Pipes.—These are made by 
passing an endless strip of hemp paper, the 
width of which cone the length of the 
tube, through a bath of melted asphalte, 
and then rolling it tightly and smoothly on 
a core, to give the required diameter. When 
the number of layers thus rolled is sufiicient 
to afford the desired thickness, the tube is 
strongly compressed, the outside sprinkled 
with tine sand, and the whole cooled in water. 
When cold the core is drawn out, and the 
inside served with a waterproofing compo- 
sition. In addition to being absolutely tight 
and smooth, and much cheaper than iron, 
these pipes have great strength; for when 
the sides are scarcely three-fifths of an inch 
thick they will withstand a pressure of more 
than fifteen atmospheres. If buried under- 
ground pee will not be broken by settlement, 
nor violently shaken or jarred. The material 
being a bad conductor of heat, the pipes do 
not readily freeze. 


A New Pass AnpESs.—The 
recent discovery of a pass, hidden for cen- 
turies, in the mountains between Chili and 
Argentine Repnblic, near Lake Nabuelhaspi, 
may have a powerful influence upon the de- 
velopment of a region which has been one 
of the world’s neglected corners. By this 
pass the route froin the extreme western out- 
post of the Argentine Republic, across Chili 
at its narrowest part, to the Pacific coast, is 
only seventy miles long, so that a railway 
can be built directly across the point of South 
America, from the Gulf of San Matras, 
through the pampas, to a Chilian port at the 
head of the gulf, which lies between Chiloe 
Island andthe mainland. A rdéflway is now 
in process of construction from Bnenos Ayres, 
in a north-westerly direction, by way of 
Mendoza to Santiago, but the route made 
available by the Barilochi pass is less than 
one-half the length of that one. Perhaps 
this discovery and the explorations of Chilian 
and Argentine soldiers will open to improve- 
ment the region which corresponds in respect 
to the climate with the United States. We 
are apt to forget that the greater part of 
South America lies in the hot zone, and only 
the southern point, which is owned partly 
by Chili and partly by the Argentine Re- 
public, lies in the latitude of the New Eng- 
land and Middle States, and the route 
through the newly discovered pass is in the 
latitude which corresponds to the latitude of 
this city. Vast plains there await develop- 


ment. 


Patents and Trade Marks Issued. 
Patents granted, including re-issues and 
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Proceedings of the Iustitute. 


The Institute being out of session no meetings have been 
held. 


Slonthly sotices, 


Philadelphia Electrical Exhibition —An International Electrical 
Exhibition, under the auspices of the Franklin Institute, will be 
opened at Philadelphia on Tuesday, September 2nd, 1884. An 
Act has been passed by Congress, which provides for the admis- 
sion into the United States, duty free, of all articles for exhibition 
only. 

Vegetable Wool.—The Moniteur des fils et tissus calls attention to 
description of vegetable wool called Kapoc. It comes from Java, 
and a specimen is on view at the Amsterdam Exhibition. It 
arrives at Amsterdam in its leathery covering, being itself en- 
veloped in the seeds. It is then freed from both, and is carded so 
as to make a very light mattress wool, worth about 83d. per 
pound. One of the houses engaged in this operation had made 
trials in spinning and dyeing this material, but the filaments are . 


said to be like strings, and their industrial application consequently 
a matter of uncertainty. 


Syrian Silk.—The Central Blatt fur Textil Industrie gives some 
details as to a vegetable substance somewhat resembling silk, to 
which attention has lately been drawn by its having been exhibited 
in Greece. It is stated that this substance is a silky-haired por- 
tion of a tree-like shrub which comes originally from America, but 
is found in Syria and the South of Europe (Asclepias Syria), of 
the family of the Asclepiades. It is also known as the Syrian silk- 
plant. The substance in question is used for stuffing very soft 
cushions, when mixed with silk and wool. This Syrian silk is used | 
in different tissues. The milky juice of the plant is said to be 
poisonous, and the tough stalks can be used in the same manner as 
the corresponding portions of the hemp plant. | 


Nice International Exhibition.—This Exhibition of Agriculture, 
Industry, anc the Fine Arts, is under the patronage of the French 
Government, the Nice Municipality, the General Council of the 
Department of Alpes Maritimes, and the Nice Chamber of Com- 
merce. The following are the principal regulations. The Exhibi- 
tion will be open from 1st December, 1813, to 1st May, 1884. No 
goods will be admitted after the end of October. The Exhibition 
building will constitute a bonded warehouse. All French railways 
and steamboat companies grant a reduction of 50 per cent on the 
carriage of goods for exhibition. Every exhibitor must have a re- 
presentative at Nice. No charge will be made for space in the 
fine art department; but in the others, the charge will be from 
25 frs. to 50 frs. per square metre for ground space; and 15 frs. to 
25 frs. for wall space in the main building; ro frs. to 20 frs. for 
ground and wali space in the annexes; and 5 frs. to ro in the open 
air. No goods may be removed before the close of the Exhibition. 
Motive power will be supplied gratuitously in the machinery 
annexe and the Galerie du Travail (department of processes shown 


in practical work) ; but steam, water, gas, or electricity must be 
paid for according to consumption. 


Ensilage.—Mr. T. H. Miller, of Singleton Park, near Preston, 
has lately made an experiment to see whether it is necessary for a 
‘‘ silo’ to be a pit or excavation. He made use of an old cart- 
house, above which was a granary, the flooring of which he had 
cut away, with the exception of a portion at one end to serve a8 a 
platform. The walls of the building were lined with cement to 
the height of eight feet, and when this was set the filling of the 
silo began. Between the 25th of June and the end of August there 
were placed in it, at irregular intervals, 15 tons of meadow grass 
in a wet condition, 15 tons 4 cwts. of rye grass and clover, and 
4 tons 15 cwts. of green oats in full head, chopped into 3-in. lengths ; 
total, 34 tons 19 cwts., the produce of seven acres. The mass was 
kept covered with clotted boards, and weighted with 200 bags con- 
taining 126 lbs. of sand each. These were manipulated easily by 
means of a rope and pulley, worked from the platform. On the 
27th August there was no heat or brewing, and but the very 
slightest perceptible warmth. A portion of the ensilage, taken 
from the depth of 37 inches, was of a yellowish brown, and moist, 
but perfectly sweet. A bullock ate some of it greedily, and a 
handful put in some hay was eaten by a cow before she would 
touch the hay. The silo is to be formally oj0n in November, in 
the presence of a number of farmers and friends. 


| 
| 
| 
| 
| | 
| 
° 
| 
— 
| 
| 
yp 


Oct., 1883. 


THE SCIENTIFIC AND LITERARY REVIEW. 


115 


THE SCIENTIFIC REVIEW 


AND 


Scientific and iterary Rebiew 


INCORPORATING THE “JOURNAL OF THE INVENTORS’ INSTITUTE.” 


OCTOBER, 1883. 


THE BRITISH ASSOCIATION, 


TuE 1883 meeting of this Association was opened at South- 
-port, on Wednesday, September 19th. 


The vacancies in the Council were filled up at the General 
Committee by‘the appointment of Sir F. J. Bramwell, Professor 
Dewar, Lieut. Godwin Austen, Professor Henrici, and Mr. 
Sclater Booth. The new trustees in place of the late Sir Edward 
Sabine and Mr. Spottiswoode, are Lord Rayleigh and Sir Lyon 
Playfair. Mr. A. G. Vernon Harcourt is appointed one of the 
general secretaries. 


The new President, Professor Oayley, received a hearty 
welcome at the evening meeting, where he was supported by 
most of the distinguished men of science. He was introduced 
to them in the usual form at such meetings by the retiring Pre- 
sident, Sir W. Siemens, who, in a felicitous address, recalled the 
principal achievements of Professor Cayley, and presented him 
to them as one of the greatest of living mathematicians. Pro- 
fessor Cayley, on taking the chair and stepping forward to de- 
liver his presidential address, was loudly cheered. 


It is the custom of the Presidents of the Association to com- 


mence their addresses with a tribute to the memory of those who. 


have died during the year. This year Professor Cayley had to 
refer to the loss of three prominent members who have died since 
the Southampton meeting. Professor Henry Smith he lamented 
as an ardent and successful mathematician, and credited with im- 
portant works, some of which are being posthumously published, 
on the Theory of Numbers. 
long connection with the Association and active life was recalled 
in a few sentences of striking comprehensiveness. Of the third 
great loss—that of the late President of the Royal Society—his 
words were few but impressive, and their reception was indica- 


tive of the general sorrow that the place of Mr. Spottiswoode 
would know him no more. 


The event of the year to the President, recorded in the fore- 
front of his address was “the determination by Mr. James 
Glaisher of the least factors of the missing three out of the first 
nine million numbers.” That fact announced among his pre- 
liminary observations, the President called attention to mathe 
matics as connecting themselves on the one side with common 
life and the physical sciences, and on the other side with philo- 
sophy in regard to our notions of space and time and the ques- 
tions which have arisen as to the universality and necessity of 
the truths of mathematics and the foundation of our knowledge 
of them. For some little time he interested the audience in a 
discussion of the position maintained by John Stuart Mill that 
the truths of mathematics and particularly those of geometry 
rest on experience. By quotations from Mill he recalled that 
philosopher’s opinion that you can only maintain the character of 
mathematics for being systems of necessary truth, independent 
of the evidence of experience and observation, by resorting to the 
supposition that the truths of mathematics relate to and express 
the properties of purely imaginary objects. He quoted Mill’s 
opinion that the points, lines, and squares any one has in his 
mind are simply copies of points, lines, and squares known in 
his experience ; that though for instance we may reason about a 
line as if it had no breadth, we can form no mental picture of 


The late General Sir E. Sabine’s. 


such a line, all the lines we have in our mind being lines possess- 
ing breadth. The President stated that the general opinion was 
still opposed to the conclusions of Mill. The general opinion 
now is that while it is indeed by experience that we arrive at the 
truths of mathematics, this experience is not their proper founda- 
tion. The mind itself contributes something. This view was 
stated in the world-famed saying of Leibnitz, who followed up 
the admission that there was nothing in the intellect which was 
not first in sensation with the very important qualification, ‘ ex- 
cept the intellect itself.’ It was repeated in Kant’s view that 
while all cognition began with experience we were nevertheless 
in possession of cognitions 4 priori. Finally, for contrast with 
Mill’s opinion, Sir W. R. Hamilton’s opinion was quoted in these 
words :—“ These purely mathematical sciences of algebra and 
geometry are sciences of the pure reason, deriving no weight and 
no assistance from experiment, and isolated or at least isolable 
from all outward and accidental phenomena. The idea of order, 
with its subordinate ideas of number and figure, we must not 
indeed call innate ideas, if that phrase be defined to imply that 
all men must possess them with equal clearness and fulness : 
they are, however, ideas which seem to be so far born with us that 
the possession of them in any conceivable degree is only the de- 
velopment of our original powers, the unfolding of our proper 
humanity.” 

These being the views placed by the President in contrast, 
the following are a few of his observations upon Mill’s theory :— 


I think it may be at once conceded that the truths of geometry 
are truths precisely because they relate to and express the pro- 
perties of what Mill calls “ purely imaginary objects,” that these 
objects do not exist in Mill’s sense, thar they do not exist in 
nature, may aiso be granted ; that they are “ not even possible,” 
if this means not possible in an existing nature, may also be 
granted. That we cannot “conceive” them depends on the 
meaning which we attach to the word conceive. I would myself 
say that the purely imaginary objects are the only realities, the 
dytwv Gyra in regard to which the corresponding physical objects. 
are as the shadows in the cave; and it is only by means of 
them that we are able to deny the existence of a corresponding 
physical object ; if there is no conception of straightness, then it 
is meaningless to deny the existence of a perfectly straight line. 
But at any rate the objects of geometrical truth are the so-called 
imaginary objects of Mill, and the truths of geometry are only 
true, and a fortiori are only necessarily true, in regard to these 
so-called imaginary objects: -and these objects, points, lines, 
circles, &c., in the mathematical sense of the terms, have a like- 
ness to and are represented more or less imperfeetly, and from 
a geometer’s point of view no matter how imperfectly, by corres- 
ponding physical points, lines, circles, &c. Whatever difficulty 
be raisable as to geometry, it seems to me that no similar diffi- 


culty applies to arithmetic ; mathematicians or not we have each | 


of us, in its most abstract form, the idea of a number ; we can 
each of us appreciate the truth of a proposition in regard to 
numbers; and we cannot but see that a trath in regard to 
numbers is something different in kind from an experimental 
truth generalised from experience. Compare, for instance, the 
proposition that the sun, having already risen so many times, 
will rise to-morrow, and the next day, and the day after that, 
and so on; and the proposition that even and odd numbers 
succeed each other alternately ad infinitum ; and the latter at 
least seems to have the characters of universality and necessity. 
Or again, suppose a proposition observed to hold good for a long 
series of numbers, one thousand numbers, two thousand numbers 
as the case may be; this is not only no proof, but it is abso- 
lutely no evidence, that the proposition is a true proposition, 
holding good for all numbers whatever ; there are in the theory 
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of nnmbers very remarkable instances of 
ropositions observed to hold good for very 
ong series of numbersand which are never- 
theless untrue. 

The President then passed in review cer- 
tain mathematical theories having a bearing 
on the sens ve question, and in the 
course of these expressed an opinion that the 
philosophers ought to turn their attention to, 
and subject to inquiry and discussion, a 
fundamental notion pervading the whole of 
modern analysis and geometry—the notion 
of imaginary magnitude and space. 

The following is the portion of the presi- 
dential address regarding the connection 
between mathematics and physical 
science :— 

I said that I would speak to you, not of 
the utility of mathematics in any of the 
questions of common life or of physical 
science, but rather of the obligations of 
mathematics to these different subjects. 
The consideration which thus presents itself 
is in a great measure that of the history of 
the development of the different branches 
of mathematical science in connection with 
the older physical sciences, astronomy and 
mechanics; the mathematical theory is in 
the first instance suggested by some question 
of common life or of physical science, is pur- 
sued and studied quiteindependently thereof, 
and perhaps after a long interval comes in 
contact with it, or with quite a different 
question. Geometry and algebra must, I 
think, be considered as’ each of them origi- 
nating in connection with objects or ques- 
tions of common life—geometry, notwith- 
standing its name, hardly in the measure- 
ment of land, but rather from the contempla- 
tion of such forms as the straight line, the 


Circle, the ball, the’ top (or sugar-loaf) : 


the Greek geometers appropriated for the 
geometrical forms corresponding to the last 
two of these, the words cdvipa and xévos 
our cone and sphere, and they extended the 
word cone to mean the complete figure 
obtained by producing the straight lines of 
the surface both ways indefinitely. And so 
algebra would seem to have arisen from the 
sort of easy puzzles in regard to numbers 
which may be made, either in the pic- 
turesque forms of the Bija-Ganita with its 
maiden with the beautiful locks, and its 
swarms of bees amid the fragrant blossoms, 
and the one queen-bee left humming around 
the lotus flower; or in the more prosaic 
form in which a student has presented to 
him in a modern text book, a problem lead- 
ing to a simple equation. The Greek 
geometry may be regarded as beginning 
with Plato (B.c. 430-347); the notions of 
geometrical analysis, loci, and the conic 
sections are attributed to him, and there are 
in his dialogues many very interesting allu- 
sions to mathematical questions; In parti- 
cular the passage in the Theetetus,” where 
he affirms the incommeasurability of the 
sides of certain squares. But the earliest 
extant writings are those of Euclid (n.c. 285) ; 
there is hardly anything in mathematics 
more beautiful than his wondrous fifth book ; 
and he has also inthe seventh, eighth, ninth, 
and tenth books fully and ably developed 
the first principles of the theory of numbers, 
including the theory of incommeasurables. 
We have next Apollonius (about B.c. 247), 
and Archimedes (B.C. 287-212), both geome- 
ters of the highest merit, and the latter of 
them the founder of the science of statics 
(including therein hydrostatics) ; his dictum 
about the lever, his *Edpyxa,” and the story of 
the defence of Syracuse are well known. 
Following these we have a worthy series of 
names, including the astronomers Hippar- 
chus (b.c 150) and Ptolemy (a.p. 125)), and 
ending, say, with Pappus (a.p. 400), but 
continued by their Arabian commentators 
and the Italian and other European geo- 
meters of the sixteenth century and later, 
who pursued the Greek geometry. The 
Greek arithmetic was, from want of a proper 


notation, singularly cumbrous and difficult, | 


and it was for astronomical purposes super- 
seded by the sexagesimal arithmetic, attri- 
buted to Ptolemy, but probably known 
before his time, The use of the pre- 
sent so-called Arabic figures became general 
among Arabian writers on arithmetic and 
astronomy about the middle of the tenth 
century, but was notintroduced into Europe 
until abont two centuries later. Algebra 
among the Greeks isrepresented almost ex- 
clusively by the treatise of 
(A.D. 150), in fact a work on the Theory of 
Numbers containing questions relating to 
square and cube numbers, and other pro- 
perties of numbers, with their solutions ; 
this has no historical connection with the 
later algebra, introduced into Italy from 
the East by Leonardi Bonacci of Pisa 
(A.D. 1202-1208) and successfully cultivated 
in the fifteenth and sixteenth centuries by 
Lucas Paciolus, or De Burgo, Tartaglia, 
Cardan, and Ferrari. Later on, we have 
Vieta (1540-160°), Harriot, already referred 
to, Wallis, and others. Astronomy is of 
course intimately connected with geometry. 
The most simple facts of observation of the 
heavenly bodies can only be stated in geo- 
metrical language, for instance, that the 
stars describe circles about the pole star, or 
that the different positions of the sun among 
the fixed stars in the course of the year form 
a circle. For astronomical calculations it 
was found necessary to determine the arc of 
a circle by means of its chord. The notion 
is as old as Hipparchus, a work of whom 
is referred to as consisting of twelve books 
on the chords of circular arcs; we have 
(A.D. 125) Ptolemy’s ‘“ Almagest,” the 
first book of which contains a table of 
arcs and chords with the method of 
construction, and among other theorems 
on the subject he gives there the theorem 
afterwards inserted in Euclid (Book 
VI. Prop. D) relating to the rectangle con- 
tained by the diagonals of a quadrilateral 
inscribed in a circle. The Arabians made 
the improvement of using in place of the 
chord of an arc the sine, or half chord of 
double the arc; and so brought the theory 
into the form in which it is used in modern 
trigonometry : the before-mentioned theorem 
of Ptolemy, or rather a particular cause of it, 
translated into the notation of sines, gives 
the expression for the sine of the sum of two 
arcs in terms of the sines and cosines of the 
component arcs; and it is thus the funda- 
mental theorem on the subject. We havein 


the fifteenth and sixteenth centures a series . 


of mathematicians who with wonderful 
enthusiasm and perseverance calculated 
tables of the trigonometrical or circular 
functions, Purbach, Muller, or Regiomon- 
tanus, Copernicus, Reinhold, Maurolycus, 
Vieta, and many others; the tabulations of 
the functions tangent and secant are dae to 
Reinhold and Maurolycus respectively. Lo- 
garithms were invented, not exclusively with 
reference to the calculation of trigonometri- 
cal tables, but in order to facilitate numeri- 
cal calculations generally ; the invention is 
due to John Napier, of Merchiston, who died 
in 1618 at 67 years of age; the notion was 
based upon refined mathematical reasoning 
on the comparison of the spaces described 
by two points, the one moving with a uni- 
form velocity, the other with a velocity vary- 
ing according to a given law. It is to be 
observed that Napier’s logarithms were 
nearly but not exactly those which are now 
called (sometimes Napierian, but more 
usually) hyperbolic logarithms—those to the 
base ¢; and that the change to the base 10 
(the great step by which the invention was 
perfected for the object in view) was indi- 
cated by Napier, but actually made by Henry 
Briggs, afterwards Savilian Professor at 
Oxford (d. 1630). But itis the hyperbolic 
logarithm which is mathematically impor- 
tant. The direct function ex or exp. x, which 
has for its inverse the hyperbolic pelt cg 

resented itself, but not in a prominent way. 

ables were calculated of the logarithms of 


| 


numbers, and of those of the trigonometrical 
functions. The circular functions and the 
logarithm were thus invented each for a 
practical purpose, separately and without 
any proper connection with each other. The 
functions are connected through the theory 
of imaginaries and form together a group of 
the utmost importance throughout mathe- 
matics; but this is mathematical theory ; 
the obligation of mathematics is for the dis- 
covery of the functions. Forms of spirals 
presented themselves in Greek architecture, 
and the curves were considered mathemati: 
cally by Archimedes. The Greek geometers 
invented some other curves, more or less in- 
teresting, but recondite enough in their origin. 
A curve which might have presented itself to 
anybody, that described by a point in the 
circumference of a rolling carriage-wheel, 
was first noticed by Mersenne in 1615, and 
is the curve afterwards considered by Rober- 
val, Pascal, and others under the name of 
the Roulette, otherwise the Cycloid. Pascal 
(1623-1662) wrote at the age of seventeen his 
* Essais pour les Coniques” in seven short 
pages, full of new views on these curves, 
and in which he gives, in a paragraph 
of eight lines, his theorem of the inscribed 
hexagon. Kepler (1571-1630) by his empiri- 
cal determination of the laws of plavetary 
motion, brought into connection with astro- 
nomy one of the forms of conic, the ellipse, 
and established a foundation for the theory of 
gravitation. Contemporary with him for 
most of his life, we have Galileo (1564-1642), 
the founder of the science of dynamics ; and 
clusely following upon Galileo we have Isaac 
Newton (1643-1727); the ‘‘ Philosophie 
naturalis Principia Mathematica,” known as 
the “ Principia,” was first published in 1687. 
The physical, statical, or dynamical questions 
which presented themselves before the publi- 
cation of the ‘‘ Principia’ were of no parti- 
cular mathematical difficulty, but it is quite 
otherwise with the crowd of interesting ques- 
tions arising out of the theory of gravitation, 
and which, in becoming the subject of 
mathematical investigation, have contributed 
very much to the advance of mathematics. 
We have the problem of two bodies, or what 
is the same thing, that of the motion of a 

article about a fixed centre of force, for any 
aw of force; we have also the (mathemati- 
cally very interesting) problem of the motion 
of a body attracted to two or more fixed 
centres of force; then, next preceding that 
of the actual solar system—the problem of 
three bodies; this has ever been and is far 
beyond the power of mathematics, and it is 
in the lunar and planetary theories replaced 
by what is mathematically a different pro- 
blem, that of the motion of a body under the 
action of a principal central force and a dis- 
turhing force; or (in one mode of treatment) 
by the problem of disturbed elliptic motion. 
I fos? 4 remark that we have here an instance 
in which an astronomical fact, the observed 
slow variation of the orbit of a planet, has 
directly suggested a mathematical method, 
applied to other dynamical problems, and 
which is the basis of very extensive modern 
investigations in regard to systems of dif- 
ferential equations. Again, immediately 
arising out of the theory of gravitation, we 
have the problem of finding the attractionof 
a solid body of any given form upon a parti- 
cle, solved by Newton in the case of a homo- 

eneous sphere, but which is far more 
difficult in the next succeeding cases of the 
spheroid of revolution (very ably treated by 
Maclaurin) and of the ellipsoid of three un- 
equal axes. There is perhaps no problem of 
mathematics which has been treated by as 
great a variety of methods, or has given rise 
to so much interesting investigation as this 
last problem of the attraction of the ellipsoid 
upon an interior or exterior point. It was 
a dynamical problem, that of vibrating 
strings, by which Lagrange was led to the 
theory of the representation of a function as 
the sum of a series of multiple sines and 
cosines ; and connected with this we have the 
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expansions in terms of Legendre’s function§ 
Pn, suggested to him by the question just re 
ferred to of the attraction of an ellipsoid ; 
the subsequent investigations of Laplace on 
the attractions of bodies differing slightly 
from the sphere led to the functions of two 
variables called Laplace’s functions. I have 
been speaking of ellipsoids, but the general 
theory is that of attractions, which has be- 
come avery wide branch of modern mathe- 
matics ; associated with it we have in parti- 
cular the names of Gauss, Lejeune-Dirichlet, 
and Green, and I must not omit to mention 
that the theory is now one relating to 
n-dimensional space. Another great pro- 
blem of celestial mechanics, that of the mo- 
tion of the earth about its centre of gravity, 
in the most simple case, that of a body not 
acted upon by any forces, is a very interest- 
ing one in the mathematical point of view. I 
may mention a few other instances where a 
ractical or physical question has connected 
itself with the development of mathematical 
theory. I have spoken of two map projec- 
tions — the stereographic dating from 
Ptolemy, and Mercator’s projection, in- 
vented by Edward Wright about the year 
1600; each of these, as a particular case of 
the orthomorphic projection, belongs to the 
theory of the geometrical representation of 
an imaginary variable. I have spoken also 
of perspective, and of the representation of 
solid figures employed in Monge’s descriptive 
geometry. Monge, it is well known, is the 
author of the geometrical theory of the cur- 
vature of surfaces and of curves of curvature: 
he was led to this theory by a problem of 
earthwork ; from a given area, covered with 
earth of uniform thickness, to carry the earth 
and distribute it over an equal given area, 
with the least amount of cartage. For the 
solution of the corresponding problem in 
solid geometry he had to consider the in- 
teresting normals of a surface, and so arrived 
at the curves of curvature. (See his ‘* Mé- 
moire sur les Déblais et les Remblais,” Mem- 
de l’Acad., 1781.) The normals of a surface 
are, again, a particular case of a doubly 
infinite system of lines and are so connected 
with the modern theories of congruences and 
complexes. The undulatory theory of light 
led to Fresnel’s wave-surface, a surface of 
the fourth order, by far the most interesting 
one which had then presented itself. A geo- 
metrical property of this surface, that of 
having tangent planes each touching it along 
a plane curve (in fact, a circle), gave to Sir 
. R. Hamilton the theory of conical refrac- 
tion. The wave-surface is now regarded in 
geometry as a particular case of Kummer’s 
quartic surface, with sixteen conical points 
and sixteen singular tangent planes. My 
imperfect acquaintance as well with the 
mathematics as the physics prevents me from 
a of the benefits which the theory of 
ial Differential Equations has received 
from the hydrodynamical theory of vortex 
motion, and from the great physical theories 
of heat, electricity,;magnetism, and energy. 
It is difficult to give an idea of the vast 
extent of modern mathematics. This word 
** extent” is not the right one: I mean extent 
crowded with beautiful detail—not an extent 
of mere uniformity such as an objectless 
plain, but of a tract of beautiful country 
seen at first in the distance, but which will 
_ bear to be rambled through and studied in 
every detail of hillside and valley, stream, 
rock, wood, and flower. But, as for any- 
thing else, so for a mathematical theory— 
beauty can be perceived, but not explained. 
In conclusion I would say that mathematics 
have steadily advanced from the time of the 
Greek geometers. Nothing is lost or wasted ; 
the achievements of Euclid, Archimedes, and 


Apollonius are as admirable now as they were > 


in their own days. Descartes’ method of co- 
ordinates is a possession for ever. But 
mathematics have never been cultivated more 
zealously and diligently, or with greater suc- 
cess, than in this country—in the last half 
of it, or at the present time; the advances 


made have been enormous, the actual field 
is boundless, the future full of hope. In re- 
gard to pure mathematics we may most con- 
fidently say :— 


Yet I doubt not through the ages one increas- 
ing purpose runs, 

And the thoughts of men are widened with the 
process of the suns. 


The vote of thanks to the President for his 
address was be gres by Sir W. Thomson, 
and seconded by the Mayor of Southport, 
who in a short and well-delivered speech 
bade the Association welcome to Southport. 
Captain Galton stated the number of mem- 
bers who had joined the meeting; and Pro- 
fessor Cayley having briefly acknowledged 
the compliment paid him, the inaugural 
meeting was at an end. 


SIR F. BRAMWELL ON TELE- 
PHONES. 


Sir F. Bramwell, at the British Associa- 
tion Meeting, said that, looking at the 
fact that the telephone was now an instru- 
ment in daily use. both commercially and 
socially, it was difficult to believe that it 
was only six brief years ago that, at the 
Plymouth meeting of this Association, the 
telephone was for the first time explained b 
its talented inventor, Mr. Graham Bell, 
assisted by Mr. W. H. Preece, the electrician 
to the Post Office, and thus, although the 
telephone had now become an instrument of 
every day use, it was probably one of the 
newest instances of the application of science 
for the purposes of man. New, however, as 
the telephone was, it depended, as indeed all 
inventions did, upon the application of well- 
known natural laws. But well known as 
those laws were, it was necessary to con- 
sider some of those which were involved in 
the construction of the telephone. The first 
of these which he illustrated by well known 
experiments was that relating to the gene- 
ration and transmission of sotud. Having 
fully described the construction and work- 
ing of the telephones of Professor Graham 
Bell and Mr. Edison, and also the photo- 
phone, Sir Frederick considered some of the 
uses of the telephone and described the pri- 
vate line of the Exchange system. He then 
said, there are also other uses of the tele- 
phone. You can use it as Times does, 
to convey intelligence to the compositor, who 
has a head-dress, hears what is said to him, 
and straightway — it upon the com- 
posing intrument. It is obvious that there 
must be many other uses of the telephone, 
but you can imaginethem. The adoption of 
the telephone has spread much more rapidly 
in America than it has here. For example, 
Washington has a population of about 
120,000 white inhabitants and 60,000 
coloured. This population uses 800 tele- 
hones. Everythingin Washington is done 
y telephone, and the people do not seem to 
know how to get on without it. Iam glad 
to say, although we do things very slowly 
here, the telephone is at last progressing 
in England. The United Telephone Com- 
pany, in their circular of the Ist of March 
ast, showed that on the 28th of February, 
1881, there were connected to the Exchange 
in London (I am leaving out all private 
wires) 845 persons ; on the same day in 1882, 
1,505, an increase of 660; and on the same 
day in 1883, 2,541, an increase of 1,036 in 
the year. I think it is clear that that sort of 
increase ought to go on in more than arith- 
metical ratio, because the temptation to sub- 
scribe must increase with the increase of 
your speaking power to a large number of 
persons. No one would care to join if there 
were only a dozen to speak to; but when it 
is found that almost every man has a number 
in the telephone book, you say, ‘‘I had 
better belong to it, because I can then talk 
to all these people.” Therefore, as the num- 


| bers increase, this very increase will tempt 


others to join. With the increased number 
of subscribers there comes, as a consequence, 
and all but inevitably, a greater use of the 
telephone by each subscriber. It appears 
that in March last, the average daily calls 
of each subscriber was 7°59 ; each call repre- 
sents two messages, but if you take it as re- 
presenting only one, you will find, unless 
my arithmetic has gone wrong, tliat a pay- 
ment of £20 a year represents 2d. for each 
call, or, taking the call and answer, the mes- 
—— each way costs 1d. The number of 
calls steadily increases, and, as I have said, 
it is obvious that as the number of sxbscri- 
bers increases the frequency of calls will in- 
crease from each subscriber, because he has 
‘more persons to talk to. Going to another 
point, that of the line wire connection, the 
extreme delicacy of the telephone renders it 
very liable to disturbance by induced cur- 
rents. Ihave spoken hitherto of the tele- 
phone as though there were always a com- 
plete out and home wire circuit but as a mat- 
ter of fact the circuit isa wire only one way, 
and the earth is used the other way. There 
are certain persons, however, who insist on 
having an entire metallic ciréuit. If you use 
the earth you are liable to a variety of dis- 
turbing causes from earth currents, and if 
you have a powerful dynamo-machine, em- 
ploying the earth as part of its system, in 
the neighbourhood you get some very extra- 
ordinary results. To show the great delicacy 
of the telephone, I may mention that when 
the telephone was first introduced, I was 
speaking along one, the wire of which was 
carried on telegraph posts on which there 
was another wire conveying Morse’s signals, 
and all those Morse signals could be heard 
in the telephone simpiy by the induction 
from one wire to the other. If you have a 
metallic circuit, and you have the two wires 
out and home very close together, and if you 
have them insulated and twist them, you get 
rid of a great deal of this evil effect, and you 
do it in an easy intelligible manner. Suppose 
the effect of induction from a neighbouring 
wire is to add or to deduct from that which 
is going on in the telephone wire. Think of 
it as you would of a pair of scales. If you 
have a pair of scales, and you put one pound 
in each scale at the same time, or if you take 
one pound out of each at the same time, you 
do not disturb the balance. If, therefore, 
you have these wires close together and close 
to the disturbing influence, that influence 
acts equally on both wires, and it is as 
though you put one pound in each scale at 
the same time, or took one pound out at the 
same time—that is, you do nothing at all. 
In that way you get rid of the difficulty. I 
have an apparatus here which, if time per- 
mits, will show this. With respect to the 
distance throug h which messages can be 

transmitted clenhenlealie--in arch last I 
was informed from a trustworthy source that 

190 miles were being commonly and success- 
fully worked. Since then I have been told— 
‘but I do not vouch for it—that as much as 

1,000 miles have been experimentally accom- 
plished. I believe that the limit of distance 

will be found to depend upon the perfection 
of the insulation and the absence of inductive 
currents. Common as the telephone now is, 
let me remind you that if but six short years 
ago it had been suggested to you that we 
should within two years of that time be able 

to reproduce at a distance not merely sounds 
but articulate speech, and not merely arti- 

culate speech, but every trick and accent of 

the voice of the sender, so that any one 

listening could say, ‘‘ That’s my friend,” or 
‘‘That is a stranger,” or ‘‘ That is a Scotch- 

man,” or “That is an Irishman” who is 
speaking, would you not have scouted it as 

the language of an enthusiast? Yet it is 
but six years ago. In this age the world 
very soon becomes accustomed to marvels ; 

it does not wonder long—not even the pro- 

verbial nine days. I believe if to-morrow 


| top of this building to 


ou found aman comfortably flying from the 
4 the ioe the pier, 
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and alighting there without injury, it might 
attract spectators for about a week to see a 
daily repetition of the flight, and at the end 
of that time they would pay no more atten- 
tion to it than if they had been in the habit 
of seeing men fly ever since they were born. 


DRAINAGE BY GRAVITATION 
AND DISPOSAL OF SEWAGE AT 
SOUTHPORT. 


By Isaac SHONE, C.E. 


A PAPER was read on the above subject at 
the Southport meeting. 


I consider myself fortunate in having the 
opportunity of discussing, in the interests of 
Southport, the difficulties incidental to 
arainage of flat sites by gravitation drainage, 
and the dangers which threaten the health 
of the inhabitants of such places from in- 
adequate drainage. In Southport we havea 
health resort naturally possessed of hygienic 
advantages which justify her in claiming the 
first place among North of England health- 
resorts, but she, is, by the natural difficulty 
of draining her site and by the impossibility 
of draining that site on the present plan of 
gravitation drainage, in danger of having 
her natural advantages altogether nullified. 
It would be too long to discuss the advant- 
ages which Southport naturally possesses as 
a health resort, but I briefly say that 
whether we consider the average rainfall 
and the porous nature of the soil, the careful 
manner in which the streets are laid out with 
ample air spaces provided for her popula- 
tion, the result is alike satisfactory. Whilst 
the fact of the great excess—147 days a 
year—of south and west winds and her 
small daily range of temperature, 11°5 de- 
grees, are ascertained facts which tell enor- 
mously in her favour. But the fault of the 
system in use to drain her site as already 
stated goes far at present to nullify these 
advantages. I believe that were it not for 
the constant ventilation of Southport by 
winds blowing off the sea through her wide 
streets the evil effects of the present drain- 
age system would utterly ruin her health re- 
putation. I propose to demonstrate that 
the present drainage system has since its in- 
auguration in 1878 been more or less a 
source of nuisance,and a danger to the 
health of the town, and has grievously im- 
— the reputation of Southport as a 

ealth resort. I propose to prove the im- 
vy of the town being satisfactorily 
rained by the gravitation system now in 
operation; andI hope to convince you that 


‘by the use of a semi-hydraulic and semi- 


pneumatic system of drainage, Southport, 
and all like placcs situated as she is, may be 
as satisfactorily drained as if they possessed 
the most favourable natural advantages for 
drainage. 

In the following I use the date 1878 as a 
centre for certain comparisons I wish to 
make. I shall ask you to remember that 
1878 is the date of the inauguration of the 
present system of gravitation drainage. 

emorials complaining of sewage smells 
emanating from its grid ventilators in the 
streets, and of illness and discomfort attri- 
buted to these smells, have been signed by 
upwards of 2,000 inhabitants in all parts of 
the town. Also on the occasion of a recent 
Government Board inquiry held in South- 
port by Major Tulloch, R.E., for the pur- 

ose of authorizing the public authorities to 
rrow money to extend the present system, 
that gentleman held it unnecessary to call 
witnesses to prove that the nuisance was a 
matter of public notoriety, and was ad- 
mitted by the Town Council officials of 
Southport.“=: I, therefore, hold it proven 
that the present system is a source of danger 
to the health of the town, because it is an 
admitted fact that inhalation of sewer gas is 
the cause of ill health, and it is abundantly 
proved that sewer gas is more or less always 
present in the streets of Southport. Many 


persons attribute illness to the smells from 
the grid ventilators, either inhaled in the 
streets or breathed in the very houses to 
which’ they have been carried from the 
sewers. so the health of Southport has 
not been, and is not now, what the health of 
a health resort should be, because its death- 
rates compare unfavourably : first with the 
health of places from which persons would 
naturally come to Southpcrt, in search of 
health ; secondly, because its death-rates 
give a health standard much below that of 
other health resorts. With a view to adduce 
the best possible evidence in support of 
these allegations I consulted Dr. 
Wright, of Southport and the follow- 
ing is what he has written me upon the 
subject :—‘‘ Thus, if I compare the average 
death-rate of fifty large town districts men- 
tioned in the Registrar-General’s reports 
with that of Southport for the term 1879, 
1880, 1881, 1882, jt sind to 1878, I find 
that an average of 19°1 of these towns, with 
a population of 47,459 as compared with 
31,547 for Southport, had an average death- 
rate of 17°6 as compared with 19°4 for South- 
port. Now, when I consider that these fifty 
towns had large mixed populations, with 
many poor, and greatly in excess of that of 
Southport; that these towns had not beer 
built with a special view to their sanitation, 
and had none of the great natural advantages 
possessed by Southport; that they in fact 
are places from which people should come to 
health resorts, in search of more perfect 
conditions cf health, I maintain that the 
above statistics afford very strong proof that, 
at present, Southport does not, in reference 

to them, merit the reputation of a health re- 
sort. If I compare the death-rate of 
Southport with that of other health resorts, 

the result is still more unfavourable to 
Southport, I will only trouble you in this 
comparison with the average death-rate for 
theterm 1879 to 1882; the average rate of 
thirty health resorts for this term equalled 
16°2, and the average population equalled 
20,000; the death rate of Southport equalled 
19°4, and its average population 32,387. I 
should say the death-rate (16°2) is estimated 
too high for the health resorts, but it is 
made up to the last available moment, and 
has not been thoroughly elaborated. 
Should it be said that the low death-rate of 
other health resorts is due to their less popu- 
lations, I may say that four (4) health re- 
sorts with the largest population, averaging 
38.109, had an average death-rate of 17:1 for 
the same term. The diseases whose death- 
rates are more especially reliable as indica- 
tive of the sanitary condition of a town are 
typhoid fever, diphtheria, and scarlatina. 
I must content myself with merely quoting 
in comparative form the respective average 
number of deaths from these diseases for 
certain health resorts mentioned in my 
pamphlet on the sanitary condition of South- 
port, and for Southport, for the term 1879 
to 1882 :— 


Health resorts, Southport. 
Typhoid, average number of 
cases 14 25 
Diphtheria - 3.2 18 
Scarlatina 12 35 
29.2 78 


And I may state that for the last two years 
in Southport 16 deaths occurred from ty- 
phoid fever, representing 112 cases of sick- 
ness; 13 deaths from diptheria, represent- 
ing 40 cases of sickness; 26 deaths from 
scarlatina, representing 201 cases of sickness. 
I think that as far as these statistics go I 
am justified in saying that up to 1882 the 
standard of health in Southport has not 
been what it should be asa health resort, 
and that its death-rate compared very un- 
favourably with other health resorts, and 
almost put it out of court at present asa 
health resort I wish now to show by a 
comparison of the death-rates of South- 
port before and after 1878, and by a 
comparison with the death-rates of 


Southport and other places for the same 
term, that Southport has not benefited b 
her new drainage system. In the years 187 
and 1878 the average death-rate of South- 
port. was 22.8; for the year 1879-1880 the. 
average death-rate of Southport was 21'8, 
thus a drop of 1 occurred, but then I find 
that the death-rate of the country for the 
same term dropped ‘8 (nearly 1), and that 
the fifty large towns mentioned in page 91 
of ‘the General’s Reports” 
dropped 7 ; and again I find that the death- 
rate of Southport for 1880, when the drain- 
age had been two years in operation, 
equalled 22‘9—the highest rate which had 
occurred for four years; and again I find 
that in the first quarter of 1883 the average 
Geath-rate of Southport reached the very 
high figure of 24°4—a death-rate in excess 
of the average rate (23°8) of towns with a 
population of 431,048. I cannot occupy 
our time further with elaborate statistics ; 
ut I would remark on the death-rates of 
the diseases which specially may be taken 
as tests of the sanitary condition of a town 
—viz, typhoid, diphtheria, scarlatina. As 
regards the typhoid fever death rate of 
Southport, though a drop of *43 occurred in 
1879, similar variations have taken place in 
this death-rate in Southport before 1878; 
these variations could not be due to the new 
drainage, which was not then laid. I don’t, 
therefore, see any reason why the drop in 
1879 should be attributed to its good effects 
and not to the unknown influences which 
produced a drop in 1877, and at other 
times, especially as there has been a 
steady tendency ever since in the typhoid 
fever rate to rise, until in the first half-year 
of 1883 it had reached the high rate of °28, 
as against ‘19 for England and Wales. The 
samc applies to the diphtheria death-rates, 
1873, °74, °75, ’76. he death-rates from 
this disease equalled ‘00, ‘00, °04°18; sub- 
Sequent to 1878 the rates have been ‘06, ‘09, 
'18, *20! so that a steady increase; has oc- 
curred. The average diptheria death-rate 
for England and Wales in 1878-1882 
equalled .11, for Southport it equalled ‘13. 
The scarlatina death-rate is unfavourable to 
the supposition that Southport has bene- 
fited by her new drainage system. I give 
the rates for the years 1876, ’77,.'78: the 
rates are ‘00, 07, and *51; for the years 1879, | 
1880, ‘81, '82, the rates have been ‘16, °12. 
’34,°44. In 1882 the Southport scarlatina 
rate of ‘44 nearly equalled England and 
Wales rate of ‘51. I think that the study 
of the death-rate before and _ after 
1878 in Southport, and the other compari- 
sons I have named, justify the assertion 
that Southport has not benefited, as far as 
these show, by her new drainage system ! 
I will now show how it is impossible that a 
town situated as Southport is can be satis- 
factorily drained by a system of draina 
such as that now in operation here. The 
present system is a combined system—it 
conveys sewage and surface water by the 
same system of pipes. The whole system — 
comprises about nine miles of main sewers, 
laid in a bed of deliquescent sand. They 
are laid at gradients varying from 1 in 1,500 
to 1 in 5,000. This is an inclination so 
small that were a piece of sewer pire laid in 
this room, and were it to be adju:ted toa 
gradient of 1 in 5,000 an adjustive screw 
would be necessary to lay it at such as 
inclination, and then you would not per- 
ceive any deviation of the pipes from an 
absolute level. What hope can there be 
that a length of ten miles of sewer can be 
laid and maintained at such gradients in a 
shifting bed ? The total length of the sewer- 
age of Southport is about forty miles. But 


“the necessarily slow flow of sewage through 


such a drainage system is altogether stopped 
twice in twenty-four hours by tide-locking 
of the whole system. The outfall is four 
and a half miles from the town. Along the 
great length of main sewers to the outfall 
the sewage of Southport slowly meanders. 
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An attempt has been made to increase the 
rapidity of the flow by the use of numerous 
penstocks or flushing gates, at intervals of 
200 yards, on the length of the main sewers. 
The effect of these is to dam up the sewage 
for a time, and then, by opening the gates, 
to allow the accumulated sewage to act as 
a flushing force for the succeeding portion 
of sewer. I need not point out that this 
total eo of the sewage flow causes 
the solid part of the sewage, more or 
less, to deposit, coats the walls of the sewer 
with a coating of slime, which will decom- 
pose and evolve gas; and that the closure of 
the gates, by causing total stagnation for a 
time of the sewage, facilitates decomposition 
and the formation of gas. I have noticed 
that five flushing tanks have recently been 
built, with a capacity of 500 gallons a piece. 
It is proposed, I understand, that these tanks 
sbould discharge three times a day into Lord- 
street and Albert-road main-sewers 5,000 
gallons of water per diem. i. e. each tank 
would be discharged twice a day; sucha 
quantity of water can have no practical 
effect in flushing Lord-street sewer. The 
map and sections on the walls will help you 
better than anything else probably to under- 
stand the drainage systems of Southport. 
Drawing No. 1 is a map showing the main- 
sewers of Southport, their position and the 
number of their flushing chambers, &c. 
Drawing No. 2 shows the longitudinal sec- 
tions of the three main sewers. Drawing 
No. 3 shows a longitudinal section of the 
main trunk outfall sewers, and it also shows 
where its equivalent in iron would be laid, 
if the pneumatic system were adopted; and 
Drawing No. 4 is a cross section showing 
the relative depth of the sewers placed on 
Drawing No. 3. The flow in the existing 
tributary sewers is aided, to a certain ex- 
tent, by the intermittent use of portable 
flushing tanks, but the volumes of water dis- 
charged by them is infinitesimal in quantity 
compared with the amount necessary to 
flush sewers of their leagth and cablibre. 
These flat sewers are ventilated at the 
street level by grids communicating directly 
with the cavities of the main-sewers. So 
I think I may say, having regard to the 
dients at which these sewers are laid, 
their disproportionate size to the amount of 
sewage to be conveyed, the necessary slow 
flow of that sewage, the flushing apparatus 
used to obviate the difficulties of the slight 
gradients, and the arrangements in use for 
ventilating them, that these sewers are very 
badly contrived for quickly, safely, and in- 
odorously conveying the sewaye from the 
town; that they are, in point of fact, well 
fitted for the formation, storage, and dis- 
-charge of sewage-gas into its atmosphere. 
The sections on Drawing No. 2 show the 
different sizes of sewers which now consti- 
tute the main-sewers of Southport. I have 
marked their capacity and the velocity at 
which sewage will flow through them when 
full or two-thirds full, laid as they are at 
the gradients marked at each length. The 
sewers actually constructed are colcured 
_ brick-red. Immediately below these brick- 
red sewers you will notice a well-marked 
green-dotted line. This line indicates the 
adients which would be suitable for the 
rick-red sewers, if the fluid passing into 
them is to travel at a velocity of two-and-a- 
half feet per second, when the sewer is 
charged one-third full. Below the existin 
brick-red sewers, and below the green-dotte 
lines—at which the existing sewers ought to 
have been placed—you will observe, I have 
shown, by a thick, heavy red line, the 
sewers as they ought to have been laid down 
if the sanitary authority at Southport had 
insisted at the onset upon having all their 
main sewers self-cleansing sewers. Let us 
take a section of the main sewer—a section 
in the neighbourhood of which sewage 
effiuvia are greatly complained of. This is 
an egg-shaped sewer 36 inches by 24 inches ; 
it is laid at a gradient of 1 in 1,500, and it 


. matter. 


receives the sewage of about 18,000 persons. 
Now, properly to convey the sewage of 
18,000 persons as it is discharged, at various 
points, this part of the sewer should consist 
of successive lengths of pipes nine inches, 
ten inches, twelve inches, and fifteen inches 
in diameter, as shown upon the section ; and 
these pipes should be laid at gradients 
ranging from 1 in 200 and 1 in 250, to 1 in 
400. You will mark the contrast between 
what is and what ought to be. The reason the 

resent main sewers are so outrageously large 
is that provision had to be made for backing, 
caused by the diurnal tide-locking of the 
whole system, and for the engorgement of 
the sewer, by rain and surface water. The 
reason it is laid at a yradient so much less 
than that which the necessity of the laws of 
hydraulics demand is because no better 
could be had. The result is that under 
ordinary circumstances the proper size of 
sewer, the gradient aud proportional quantity 
of sewage being absent—which would cause 
the sewage to flow rapidly through a half 
full sewer—the sewage now meanders slowly 
along the bottom of a sewer very many 
times too large; it gives off sewage gases 
which collect in the great empty space of 
sewer above the sewage, and these are dis- 
charged through the grids into the air of the 
town; and when the locking of the sewers 
takes place, especially during heavy rains, 
large volumes of foul sewer-air would escape 
into the streets and force its way through 
defective drains and traps, thereby throw 
sewage gas into the dwellings of the town. 
I will merely add two facts which will show 
how impossible it is in Sonthport, from the 
flatness of the site, to lay a gravitation 
system of drainage at self-cleansing gra- 
dients, and toshow what is the real relation 
of the sewage of Southport to the pipes 
which convey it. Had the s.wers of South- 
port been of a size suitable for the con- 
veyance of the sewage oi the town, and had, 
they been laid at self-cleansing gradients, 
you will see on reference to Drawing No 2 
that the sewers would have been 455°6 on 
section No. 1; 66°40n section No. 2; and 
106°6 feet on section No. 3 below the 
invert of the present outfall sewer at 
Crossens. The sewage of Southport 
would have had to discharge itself these 
numbers of feet below the surface of 
the ground; and, again, to show the 
disparity between the size of the sewers 
provided and the quantity of sewage con- 
veyed, I have made a rough computation of 
the number of cubic feet contained in the 
Southport main, tributary, and house 
sewers, and I find it amounts to 803,396 
cubic feet. Ifa trough 1 foot square were 
made about 152 miles in length, it would re- 
present the space provided for the sewage of 
Southport, and as the whole day’s supply 
would barely at any time exceed on the 
average 180 cubic feet per minute, this iatter 
quantity, if uniformly spread over the 
bottom of the trough 152 miles in length, 
would only be equal to the 1-374th part of 
an inch in depth. I think 1 have said 
enough to demonstrate the hopelessly in- 
adequate nature of the drainage system in 
Southport, whether we consider the size of 
the sewers and the gradieuts at which they 
are laid, and the quantity of sewage avail- 
able to charge them. And I would remind 
you of the nature of the bed in which they 
are laid. It is a deliquescent sand. But in 


| treating of the conveyance of the Southport 


sewage through these great sewers, I have 
only dealt with Pvc of the question of the 
drainage of Southport. The subsoil water 
stands at an injuriously high level from the 
surface. It stands at from 34 to 4 feet, and 
it has been proved by analysis to contain a 
large proportion of decomposing organic 
his is a serious danger to the 
sanitation of the town. It is necessary that 
this subsoil water should be lowered on sani- 
tary grounds. I now propose to describe to 
you the system of combined hydraulic and 


pneumatic drainage, designed by myself, 
which will at once satisfactorily remove the 
sewage of the town, and deal with its sub- 
soil water. The better to explain my system 
I will describe it as consisting of two parts, 
A and B. This system combines methods 
of drainage by gravitation and by pneumatic 
pressure. Under A, I shall describe the por- 
tion of this system before air-pressure is 
brought to bear on the sewage; and under 
B, I will describe the portion after that point. 
I then take a flat surface such as that of 
Southport. I divide this surface into areas; 
in each of these areas I sink a pneumatic 
sewage ejector, and this ejector, so to speak, 
is the centre of the application of pneumatics 
in my system. The A part of the system 
consists of an arrangement of sewage pipes 
which, by gravitation, convey the sewage of 
the area of which the ejector forms the 
centre to that ejector; but the speedy and 
practically safe and inodorous conveyance 
of the sewage to the ejector is provided for 
by the laying of the pipes at artificial gra- 
dients, and by the employment of hydraulic 
sewage ejectors and flush tanks, similar to 
that exhibited at work at the Skating Rink. 
The gradients are determined by the depth 
at which the pneamatic ejectors are sunk 
below the level of the surface of the ground, 
= they would vary from 1 in 100 to lin 
200. 

B, the pneumatic part of the system. The 
pneumatic ejector, of which there is a work- 
ing model exhibited at the skating rink, is a 
cast-iron chamber, placed b elow the surface 
of its area in a manhole of the depth neces- 
sary to provide good gradients for the pipes 
which convey the sewage of the houses to it. 
It is provided with an inlet and an exit pipe ; 
each pipe is supplied with a ball valve, 
which on one side prevents the regurgita- 
tion of the sewage into the house drains 
when it has once entered the ejector, and, 
on the other, prevents its return into the 
ejector when it has been expelled from it 
into the sealed iron main. ‘The ejector is 
fitted at its upper part with an automatic 
apparatus which aganits compressed air to 
expel its sewage “contents. fhen the 
ejector is charged, the exit pipe of, the 
ejector conveys the sewage as it is expelled 
from the ejector into an iron outfall sewer 
common to several or all of the ejector sta- 
tions connected with the sewerage system. 
The left-hand part of the Section on Draw- 
ing No. 3 will illustrate the way in which 
the pneumatic ejectors and flush tanks would 
be employed, supposing the system of 
drainage designed by me was applied to 
Southport, in substitution of the present 
system. The pneumatic ejectors discharge 
the sewage as it gravitates to and fills them, 
and this they do automatically, irrespective 
of the distance which the sewage may have 
to travel from each ejector to the outfall ; 
of course, the further the outfall is, even on a 
place perfectly flat, the greater will be the 
pneumatic pressure needed to eject the 
sewage, but the varying pressures required 
are readily adjusted in practice. It matters 
not for a town like Southport how many 
ejectors were employed, providing there 
were no more than were required; butif 
the engineer elected, for instance, to fix as 
many as forty ejector stations to sewer 
Southport, these, unlike ordinary pumping 
stations, would not require forty separate 

ieces of land as sites for the engines and 

oiler-houses—indispensably necessary in 
connection with ordinary pumping machi- 
nery. One site only would have to be pur- 
chased, and that would be for the air-com- 
pressing stations, but the forty ejector 
stations would be under the streets, and 
controlled by the men in attendance at the 
one engine station—i.¢., at the air-compress- 
ing station. Allow me to trace the sewage 
of an area through the system. The arti- 
ficially graded house-drains and tributary 
sewers, as already stated, discharge their 


| contents into the ejector of the area to which 
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they belong. The sewage passes into the 
ejector till it rises to a certain level init; 
its upward pressure acts upon an apparatus 
which, by opening a valve, admits arush of 
compressed air—supplied to it from the air- 
compressing station—through small iron 
pipes laid under the streets, like our gas» 
pipes, and made to communicate with each 
ejector. This air, when admitted, forcibly 
strikes the surface of the sewage in the 
ejector, and by its continuous force closes 
the ball valve on the inlet pipe, and at the 
same moment forces the sewage through the 
exit, out of the ejector, into the sealed iron 
exit pipe; through this, in due course, it 
reaches the outfall. The same process is re- 
peated with the whole sewage of the district ; 
the force applied discharges it quickly, 
safely, and inodorously at pressures de- 
termined by the amount of air force neces- 
sary to expel it out of each of the ejectors. 
In the section on Drawing No. 3 two ejectors 
only are shown, and these are numbered 39 
and40. No. 40is the last of the lot, and itis 
supposed to throw the sewage, say of 1,000 
people, into the iron outfall sewer, which, 
you will observe, is only 17 inches in 
diameter. At Station No. 39, however, the 
iron outfall sewer is only 15 inches in 
diameter. The advantages of this system 
are—1l. For its successful working it is in- 
dependent of the natural conformation of 
the district sewered by it, because the 
gradients of the A or gravitation portion of 
the syst-m are determined artificially by the 
depth at which the area ejector is sunk 
beneath the surface. The drains of this por- 
tion are always laid, therefore, at self-cleans- 
ing gradients of from 1 in 100 to 1 in 200. 
2. When the sewage has once entered the 
ejector, it passes into B, or the pneumatic 
portion of the system. This portion is 
sealed, and any escape of sewage or sewage 
gas thenceforth is impossible, because the 
sewage is discharged at once into an iron 
outfall sewer, on which there are no man- 
holes or ventilators to annoy the public. 3. 
The action of this system is automatic.. The 
only part which reqnires special attendance 
is the engine for compressing the air. 4. If 
a fault occurs in any part of the system, the 
faulty point can soon be detected and the 
fault remedied. I1f Southport was sewered 


‘upon this semi-pneumatic and semi-hydrau- 


lic system, the sewage would be rapidly, 
effectually, and inodorously conveyed from 
the town in sealed iron mains to any outfall 
or outfalls which may be deemed desirable, 
and the sewage, being discharged in a con- 
densed form, could be utilised as liquid 
manure. The sub-soil water, now a source 
of danger to health, from its high level and 
impure condition, would be drained, its level 
lowered, and it would be discharged along 
with the rainfall into the present system of 
sewers. When all sorts of contamination 
from faulty sewerage had been remoyed, the 
subsoil water would in a short time run 
itself clear, and might be used for, street 
watering and for cleansing purposes in the 
town. 

Such is the case of Southport, I have 
demonstrated to you the present grave 
defects in the sanitation of this health resort, 
and I have, I trust, convinced you that, by 
the adoption of my system of drainage, the 
defects pointed out would be removed. 
These remarks have, of course, a catholic ap- 
plication. What I have said as to the difti- 
culty of draining Southport and the defects 
of the Southport drainage system applies to 
all towns so built on flat sites. The dangers 
which threaten, and the sewage gas nuisances 
which arise in places so drained, are the 
same. I venture to submit that I have in 
my semi-hydraulic and semi-pneumatic 
system of drainage proposed a method which 
will effectually solve the problem of drain- 
ing places which do not possess the natural 
conditions for drainage by gravitation. I 
would, in conclusion, thank you very much 


for the patience ae you have listened 


to me, and would remind you that an iron 
hydraulic house ejector, as well asa work- 
ing model of the pneumatic ejector, was 
during the Association week seen at 
the machinery showroom at the Winter 
Gardens, and that the system is already in 
successful operation at Eastbourne, Warring- 
ton, and elsewhere. I may also add that, 
as the result of the satisfaction with which 
the working of the system is regarded at 
Eastbourne, the sanitary uuthorities there 
have just ordered a third pneumatic station, 
and I am pleasedto say that a number 
of other sanitary authorities aré about to 
apply it to their towns and districts. 


RECENI AMERICAN AND FOREIGN 
PATENTS. 


Messrs. 8. H. Knapp and A. E. Adams, of 
Danbury, Conn., have patented a novel and 
ingenious elevated wire railway for carrying 
mail, dispatches, &c. Small cars run on 
wires which are supported on posts in the 
same manner as telegraph wires. The cars 
are propelled by a small electro-motor which 
receives its electric current from a battery 
on one of the cars. 

A device for operating air compressor 
vaives which obviates the necessity of em- 
ploying spring valves, which are apt to get 
out of order and which enables the cylinder 
to be more properly filled, has been patented 
by Mr. Charles A. Bennett, of Dover, N.J. 
This device opens and closes the inlet valve 
of the compressor automatically, and is 
operated at the same time hy the machinery 
of the compressor. 

Mr. Oakley S. Walker, of Carthage, N.Y., 
has patented a ratchet drill having the work- 
ing lever provided with a. boss or socket 
which forms a bearing for the feed mec- 
hanism may be exteuded and utilized the 
full length of the drill spindle. | 

Mr. Eratus LB. Barker, of New York city, 
has obtained a patent for an improved man- 
ner of mounting a photographic camera box 
upon a circular support; the object of the 
invention being to enable the box to be 
readily reversed and adjusted to any desired 
position, so that pictures of different hori- 
zontal and vertical lengths may be taken. 

A patent has been granted for a mechan- 
ism for raising lines to the upper parts of 
bu‘ldings to enable ladders or other escape 


mechanism to be elevated in case of fire.- 


This mechanism is designed to be clamped 
to the top of a ladder or telegraph pole, and 
by manipulating the crank a long rod bear- 
ing one end of the rope at its extremity will 
be elevated until the window or roof from 
which the people are desiring to escape has 
been reached. Mr. George O. Daw, of New 
York city, is the inventor of this device. 

A machine for preparing batches for glass 
furnaces, and also for promoting thorough- 
ness in tke preparation of such batches, has 
been patented by Mr. George S. Crotts, of 
Philadelphia, Pa. ‘The invention consists 
in a batch mixer constructed with a series of 
elevators, and a box and a discharge slide, 
and spouts for introducing the materials into 
the mixing cylinder, where it is thorqughly 
mixed and then discharged upon the screen, 
so that the material will be’ mixed and 
screened with one handling. 

Mr. Benjamin E. Sergeant, of Greens- 


| borough, N.C., has obtained a patent for an 


improvement in the maner of adjusting logs 
to the saw in saw mills. In this invention 
the log may be adjusted on the carriage in 
such a way that either end may be moved 
forward with an equal adjustment. The 
machine is so constructed that the workman, 
without moving from his position, may at- 
tend to the, adjustments of the different 
parts, the setting of the log beams separately 
or together, the reversal of the movement of 
the log carriage, the adjustment of the saws, 


&e. 
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SEW 


An improved saddler’s sewing horse has 
boen patented by Mr. Joel Thomas Ward, of 
Piedmont, W. Vs. The invention consists 
in a sewing horse constructed with a fixed 
jaw and a pivoted jaw connected by a spring, 
the lower end of which pivoted jaw is con- 
nected bp a connecting rod with an arm of 
one end of a pivoted foot lever, which can be 
locked in position by passing the edge of a 
plate on the lever under the teeth of a rack 
secured on one of the legs. A rod provided 
at its upper end with a hook bend passes 
loosely through the bench, and can be 
locked in the desired position by means of 
a suitable binding screw, which rod serves 
to support the work. 

A cotton cleaner and feeder for removing 
sand, stones, leaves, and other refuse from 
seed cotton previous to ginning, has been 
patented by Mr. A. J. Williams, of Macon, 
Ga. This saves the labour of picking stones 
from the cotton by hand, which is necessary 
| when it is cleaned only afan. As the cot- 
| ton passes from the feeder it is carried 

between the beater and the apron, which 
operation loosens the cotton and permits the 
stones and stand to fall through openings 
prepared for the purpose inthe apron. The 
cotton then passes into a trunk, when it is 
carried up by a fan over a suitable roller, 
while the stones and heavy refuse pass down 
and collect in a suitable receiver. The same 
inventor has further secured a patent for an 
improved rib for cotton gins to prevent 
seeds and other refuse from collecting in 
the space between the ribs and preventing 
the proper action of the saws. This im- 
proved rib is beveled on the front side and 
the opening is flared forward toward the 
upper end, so that the faulty seeds and lint 
are allowed to slip up and out, thus keeping 
the space clear and free. 

A combined cultivator and planter has 
recently been patented by Mr. John B. New- 
som, of Near Eufaula, Ala, This imple- 
ment is provided with a plough at the front 
fer opening the furrow, and with a hopper 
and a star shaped wheel located within the 
hopper for regulating the distribution of 
the seed in the furrow, and it is further pro- 
vided with two pairs of plows at its rear 
end‘ which serve to cover up the furrow 
when the seed has once been deposited 
therein. One plough of each pair may be 
detached in case one horse is to be used and 
it is necessary to lighten the draught. 

An improved grain separator has been pa- 
tented by Mr. William Crain, of Castroville, 
Cal. This invention relates to that part of 
a grain separator which effects the first 
separation of the straw from the grain 
before the delivery of the grain and chaff to 
the shaking shoe. The separator has two 
screens arranged in the same plane at a 
distance from each other, and combined with 
suspending arms and a rake for continuing 
the passage of the straw from one to the 
other, and a reversely-geared pitman for 


giving opposite oscillatory movements to the 
screens. 


New Raitway Rat anp Ratt 
This rail consists of a hollow steel cap of less 
height than the ordinary rail, with a base of 
about the usual breadth. The bottom part of 
the rail is of iron, having a flange at the upper 
and lower side, and having along the upper 
side a rib over which the steel part of the 
rail fits. There is in each side of the lower 
part of the rail a deep groove in which are 
placed steel splice bars at the rail joint. 
These bars are slotted to admit of fasten- 
ing them by means of spikes driven through 
both menibers of the rail. It is designed to 
arrange the two parts of the rail so as to 
break joints, and the re-enforcement of the 
rail at the joints by the splice bars makes it 
as strong, if not stronger, at these points 
than anywhere else. This invention has 
been patented by Mr. Peter A. Locke, of 
Silver Cliff, Colo. 
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